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Fe is discussed under the headings of (1) selection of ima- 
terials, (2) grinding of the cast iron, (3) preliminary 
annealing, (4) mixing, (5) pressing, (6) caking and (7) 
teduction to proper mze. The best starting materials arc 
cast irons with min. content of Si and other addus. Si 
should not exceed 1.7% and optimum content is 0.8-1.355. 
White cast iron ia preferred to gray or forged because it is 
Not subject. to flattening and cleavage during grimfing 
alihoogt the last 31 ypes are to somne extent more cconomi- 
cal, tinding of the snatcrial to 150-200 mesh in con. 
sidered adequate for cold preming. The most satisfactory 
annealing temp. is 750-000°, the durztion depending upon 
the aepiee of graphitization desired. Pressure required 
varies from 2000 to S000 kg./cm. depending on porosity 


COmetn CLtetals 


tse 4at9r: 


t. The optimum temp. for caking 
Pyeng hea dregt 30 ate: to2 hrs. ak cooling should 


he done gradually. .Z. Katich 


a errata one nnmnnieet  ee 
ae A EVA wee i> 


BETALLURGICAL LITERATURE CLASS iKATION 


4 
RtOw 
“_se00N0 %2 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7" 


JBEPROVED FOR RELEASE: aah enn 


Q.. Korvlenko, 
n abridged Bi 


ms Hs sl ny the authors deecri 
aring metal b 

Produced by pri 
appeared ei 
pp. 34-41, 


Ase. $ta meraccumcicay Atteaarone aE CLasiwicaTion 
Vow 4 Sivieasva oT TT — ~~ 


APPROVED FOR RELEASE: 06/06/2000 


ised se * powder metallurgy " 


Metal Tpmomyahlenost, 1939, 
ourn, ? and S.I, 1939, N 


CTA-RDPS6- ~00513R000103320014-7 


’ Yu. 
(Motalluryia, 1940, val, 29, June, 


gtin Saath in preonted of a 


& meth lod of producing a Porous 
Proccaa from powder 
borings and turnings. The article 
No. 3, 
IL, p. 3ts A). 


CIA-RDP86-00513R000103320014-7 


UR AP EIT 
AIS eee me Vu — 


ha Bee SCAT SE Te UTA ATL 
Ss RRA IUREECR LCG EB USE ELNED TEE 
a5 


SESE ESOT ee See Meester 
Hoe Geer eareaa 


st 


APPROVED FOR 


USSR /Motal Luray Jul 19h7 
Ceramic Materiele ; 


"Metal Ceramica in Machine Construction in the 
New Five-Year Plen," M. Yu. Bal'ehin, 12 pp 


"Vestiik Mashinost Royeniya" No 7 


Discusses work by Soviet scientists on the addition 
of powered metal (iron, lead, or aluminum) to the 

clay mixture, Similar work was done by scientists 
in the US end Germany. Shows some of the objecta . | _ 
made by this method- 


iia we 
6/2000 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86- shal ibiaidc einai 7 


Sea Or guEM ct ses aE Fe ae Se] ib Para 


Poet HES as awe pocetet: a ote 


ge Bo macs. AL, Vu. Sal'shis and Vf. Makhacv. 
Huns, 00,808, ‘ApH. WU, Id. Am inoeg. ack amd wairt 
ae added to the Fe ote ut its calcination product and the 
mass is reduced, tmpreguated with bitumen and bei- 


queted. 


Pe ee 


a Tay Lorercat uireeaToRe CLassiricaTiON 


| 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7" 


DPEROVED FOR RELEASE: 06/06/2000 CIA-RDP86- Sade ebead behead pecan et 4 


SS SOOT EE IE ESSE 


_PaCCUMte lie de peoeent FA HEED 


Poruhkevor Metallovedenie. (Powder aeeores 
M, Yu. Bal bal shin. 332 pores 1948. State Scientific. 
Technical’ PObshing House for Literature on Fer- 
tous and Nonferrous Metallurgy, Moscow. 
A handbook for production engineers, research 
workera, and atudenta. Theoretical hasce are thor- 
vughly reviewed. Methods of production in’ the 
USSR and abroad are compared. Physical and 
chemical processes taking place during the pro- 
duction are explained. Mechanical propertics of 
finished products are indicated and applications of 


individual products are described. Tables, dia- 
gtame, photomicrographs, and graphs are in- 
cluded. 156 ref. 


BiCes ¢)t¢eaes weed 


Fate. rey METALLURGK AL LITeAaTunE “CLASSIC ATON 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7" 


SMS ALR TS 


CIA-RDP86-00513R000103320014-7 


06/06/2000 


"APPROVED FOR RELEASE 


id 
iE 
z 
J 
: 2 
° 
»+on 
z 
wo @ an 
1 o@aae 
i : 
A oy i 


BP aRR TY 


| “eit i 
Sea 5 ek 
| i ‘i i 


ea i ut 
eres THE Luh 


beeteascred 
ie CE 


Ps 

i 

vee 
moterioks 
abicven 4 


Sdem SIviaiive 


eee ean teehee cece a 
2 een ce eee SRO 81009288 


tgmaneig aqeee> 


CIA-RDP86-00513R000103320014-7" 


06/06/2000 


APPROVED FOR RELEASE 


"APPR 
OVED FOR RELEASE: 06/06/2000 —_CIA-RDP86-00513R000103320014-7 


BET SATE Ee DEVO SAE 
Me SOATA FER ESSN 
i : LADY SERS ESS Na A Lass ans 
z Baas raee 
: ae = sus SEAT ERIS ETE WIR ARSH TAS EIS REED POTN SEWER EG 
: < 
Ue ODE 22 20 WESTMAN SY 
Ess 

——e 


P43 


{ct a eee 


es Sod - % 
eee eee 4 


Es} 
is ~ eane’ Tore , awd “rngristah 9 ery 


vensen's 5 Article: “[nyestigation 
of Metal-Ceram ie Bodies.” - 
Balai. Zhurnal ae hniche es 


koi Fisiki sa of Technical Physica), v. 18, 


Oct. 1248, p. 1382-1335. 
Refers to article on p. 1290-1305 (this issue). 
Preacnta refutation of Ivensen's criticiam of his 


book, 


i ee mmm 
“yarre= BEC 


eae en a A 
u ceaatat ome 

ata Sha ry _meraeneee ) : eT 

5 Busidy Cae OMY ALY 


APPR 
OVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7" 


"APPROVE 


— 


o SOE SHEE einer 
fe Sees 


RAKOVSKIY, VsSs, kand, toldhn, nauk; BAL'SIIN, Notas, kand, tokhn, mack, = 
retsenzent; MALOV, A.N., kand. tekhn, nauk, red.; POPOV, S.M., Se 
tekhn, red. 


[Powdered metals in the machinery industry] Metallokeramika,v mshi- 
nostroenii, Moskva, Gos, nauchno~tekhn, izdyvo mashinostroit, 
lit-ry, 1948. 119 p. (MIRA 1Ls8) 
(Powder metallurgy) 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103320014-7 


SP ROEHL A 


4 Fa A : Ei 
nea EAT RARE EYE 
eae a Sees 
a Eee 3 


Ee 


795 


SERIE SEDM DRT RT RY ELISE HAT 


~— esriarcsrsiten = 
eo 
BPS SEES Ree ES 


ra eae) 


TSUKERMAN, S.A.; BAL'SHIN, M.Yu, otvetstvennyy redaktor; RAKOVSKIY, V.8.,_ . 
redaktor igdatei*stvaT BRYRAYBVA, N.A., tekhnicheskiy redaktor 


(Powder metallurgy ani its industrial application} Poroshkovala 
metallurgiia i ee promyshlennos primenenie. Moskva, Izd-vo Akademii 
nauk SSSR, 1949 87 p. (MIRA 9:7) 
(Powder metallurgy) 


USSR/Academy of Sciences 
- Bibliography ‘ 


‘Annotations on Works Published 1n 1948 by Academie 
‘Slang and Corresponding Members of the Acadeny of 

_ Balences and Other Scientific Workers of the Depart- . 
‘meat of Technical Sciences, Academy of Sciences” & pp . 


‘Iz Ak Nauk SSSR, Otdel Tekh Nauk" No 4 


‘Tnoludes I. V. Abramov's book, "Methods of Technologi- 
-6al Progress in Soviet Machine Construction,” M. Yu. 
‘Bal'shin's book, “"Powder Metallurgy,” M. L. Zaro- 
‘shchinskiy's "Steel Rolling,” “Dynamics and Durability, @ 
‘pf Crankshafts" (collection of articles edited by oe 


a 5 fagt6 


WSSR/Academy of Sciences (Contd) — . Apr 4g J 


CIA-RDP86-00513R000103320014-7 


. V. Serensen), and A. V. Gorinov's 3-volume work; 
{lroad Design.” 


"APPROVED FOR RELEASE 


06/06/2000 


i 
= 
x 
ta 
A 
ra 
fd 


CIA-RDP86-00513R000103320014-7 


rae CES 
PSOE SBE GA RSTRNT. oUF CO 


06/06/2000 


"APPROVED FOR RELEASE 


Science 
Publications 
t 


ee 


tions on work 


wets ‘of the Academy of Scien 


Belentific Collaborators of 
I px 


Ak Hauk SSSR, 


ra Nu. Bal'shin's "P 


ae /acadeny of Scienc 


pe : ahh casey of getences . oe sian 


i ¢ione on following D 
beaionee” owder Metallurgy,” s.A. 
Vol. q, 


52/4978 
Jun 49 


lection of Papers: 


es (Contd) 


3 Publiehed in 1948 and 
orresponding Mem- 
and Other 


the Department of 


ooks : 


CIA-RDP86-00513R000103320014-7 


~ APPROVED FOR RELEASE 


06/06/2000 


06/2000 6-00513R000103320014-7 


Lieteeten z SUS Notas a 
a te ip ; sat f 


wewsanrcai proper ar 
of powder metallurgy products, and the limiting . 
Frege of metal materials, M.oYuo 
& 


peooionahty 

Ue and plas. 

work-hardening effcct is corrected. 

the relative d.. @ of the powder 

compact, and the nominal pressing preasure, e, are, 
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where m is a const. and eas. is the pressure for @ = 
100% and is approx. equal to the contact 
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AUTHORS: Bal'shin, M, u, and Samsonov, G.V., Candidates of 
, —Teanniset Stheeen 
TITLE: Forty years of powder metallurgy in the Soviet Union. 
(40 let Sovetskoy poroshkovoy metallurgii), 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, No.12, 
: PP. 15-25 (U.8S.S.R.) 


ABSTRACT: The first part of the paper deals with prewar and 
- pre-1917 developments, nentioning that in 1932 fifty tons 

of "pobedite", thirty tons of "vokar" and sixty-nine tons 
of "stalinite" were produced and during that year these 
cemented carbides were used in 1400 Soviet Plants. An 
All Union Scientific Research Institute for Cemented Carbides 
(Vsesoyuzniy Nauchno-Issledovatel'skiy Institut Tverdykh 
Splavov) was organised, the work of which determined to 
a certain extent the development of the Soviet cemented 
carbide producing industry during the post war years, 
This Institute contributed a great deal to the development 
of the process of manufacture of shaped cemented carbide 
components. It is claimed that the Soviet Union is 
in the forefront as regards production of cemented carbides 
and this resulted in considerable successes in the fields 

Card 1/50f machining of metals, mining, oil and geological drilling. 
Between 1949 and 1951 a highly efficient method of 
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Forty years of powder metallurgy in the Soviet Union, 129.12-2/11 


the equilibrium in high melting point systems, The 
Institute of Metalioceramic and Special Alloys, Ac.&c,, 
Ukraine, under the direction of G, S, Pisarenko, has 
developed theoretical fundamentals and techniques for 
strength tests of cermets (Ref.14). The most 
extensively used method of producing iron powders is 
that of reduction of powders from scale, The most 
economic method proved to be that of reduction of scale 
from rolling by means of thermo-coal dust, the waste 
product of anthracite; this method was developed in ‘ 
TsNIIChermet by V. F. Knyazev, I. L. Lur'e and = 
N, N, Timoshenko and has been used by the Sulinsk 
Metallurgical Works (Sulinsk Metallurgicheskiy Zavod) 
since 1951 and in 1955,1414 tons of iron were produced 
there in this way. Other methods are also being used, 
for instance, vortex pulverising (I, M, Chulkov and 
V. G, Filimonov), electrolytic (B, A. Borok) and 
carbonyl processes; A, F, Silayev, V. I. Prosvirin and 
V. 8S. Rakovskiy (Ref.18) carried out work on atomising 
molten iron, N, &. Kudryavtsev, G. A. Meyerson and 
others (Refs.19 and 20) developed methods of producing 
Card 3/5 powders of most non-ferrous metals and of a number of 
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Forty years of powder metallurgy in the Soviet Union. 129-12-2/11 


alloys. P, I. Rebinder, V. I, Likhtman and I.N.Smirnova 
Institute of Physical Chemistry, Ac.Sc, (Institut 
Fizicheskoy Khimii AN SSSR) contributed a great deal to 
the study of the relations governing the structural 
transformations in iron-graphite materials (Ref,16); 
their results enable evolving a rational technology 
for producing materials with an iron structure, 
Bimetallic lead bronze liners on a steel strip base 
and also trimetallic liners (steel base, powdered copper- 
nickel layer, tin babbite) were developed by 
V. V. Saklinskiy, A. A, Kokorev, V. A, Khazov and 
G. S, Konstantinov, Of great importance are welding 
electrodes, the coatings of which contain waste steel 
powders; their use simplifies welding and increases the 
productivity by over 30%. A. S. Zaymovskiy and others 
have developed sintered magnetic materials, particularly 
the alloy alsifer (7.5% Al, 10% Si, 82.5% Fe) The 
technology of producing permanent magnets and pressed 
magnets from alni and alnico alloys was developed by 
Zaymovskiy, A. B, Al'tman and others, Work on developing 
magnetically soft cermet materials was carried out by 
N, I, Frantsevich and his team in the Institute of 
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Forty years of powder metallurgy in the Soviet Union, 129-12-2/11 


Metalloceramic Special Alloys, Ac.Sc. Ukraine (Ref.17). 
In separate chapters the author reviews the following: 
progress in powder metallurgy techniques in the Soviet 
Union; the technique of pressing; the pulverising and = 
‘ preliminary treatment of the powders; the technique of 
sintering and post-sintering operations; apparatus for 
sintering; hot pressing; new methods of producing 
metalloceramic materials; technical control and testing, 
mentioning the development of a new branch of powder 
metallurgy, namely, the metallurgy of producing fine 
metallic wires from the molten metal; development of 
the theoretical foundations of powder metallurgy in the 
Soviet Union, 
There are 33 references, all of which are Slavic, 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 129 (USSR) 


AUTHOR: Bal'shin, M.Yy 7 


TITLE: The Kinetics of Changes in Individual Contact Under Constant 
Loading and it¢ Significance for the Theories of Creep and 
Sintering (K.netika izmeneniya individual'nogo kontakta pod 
postoyannoy nagruzkoy i yeye znachentye dlya teorii kripa i 
teorli spekaniya) 


. 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2, Moscow, AN 
SSSR. 1957, pp 359. 369 


ABSTRACT: Deformation under contact occurs as the result of two pro- 
cesses: 1} a slow, quasiviscous flow (QF), and 2) a rapid 
plastic deformation (PD} which is completed within approxi- 
mately one minute. At high temperatures the velocity of QF is 


proportioral to 62, where G is the magnitude of the applied 

stress, The influence of PD may be taken into account by intro- 

ducing a quantity tg which represents the time necessary to 

acinneve a degree of deformation through the QF identical to 

that achieved by the PD. At bigh temperatures, in accordance 
Card 1/3 with the theory presented above, there must be a proportional 
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The Kinetics of Changes in Individual Contact Under Constant Loading (cont.) 


relationship between y4 and (t t+ tg), where y is the diagonal dimension of the 

pyramidal indenting point and t is the length of tinie during which the load is 

applied. Experiments dealing with the determination of hot hardness, per- 

formed on specimens of Cu and Fe at temperatures on the order of 70-90% 

of the absolute melting point, have revealed the existence of such a re- 

lationship and thus corroborated the theory being advanced. In the course of 

the experiments the value of to amounted to 10-40 minutes and was indepen- — 
dent of the magnitude of the load. For the process of sintering of spherical ; 
particles the theoretical computations result in a proportional relationship : 
between y4 and (t+ to), where y is the radius of the contact surface and t is 
the duration of the sintering process, while tg has the same meaning as in 
the case of the hot-hardness experiments. This relationship may be re- 
placed by an approximate proportional relationship between y™ andt. By 
assigning values on the order of 10-40 minutes for tg at high temperatures, 
i.e., the values obtained in experiments dealing with the measurement of hot 
hardness, values for m are obtained which range from 4 to 6-7. Thus the 
values arrived at in the well-known experiments of Kuchinskiy (from 4.5 to 
almost 7) may be explained in the light of the combined action of the QF and 
the PD. It 1s noted that a number of authors base their theoretical analysis 
of processes on the incorrect formula dv/dt= Ddc/dy A, where v is the 
Card 2/3 
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volume that has been deformed; dc/dy, the gradient of the concentration of 
voids: D, the coefficient of diffusion of voids, and A, the area of the con- 
tact regions, [tis pointed out that a correction factor ¢ /o must be intro- 
duced irto this formula where £15 the length of the object and S the spacing 
between the atoms. 

N.D. 


1. Plastic flow--Theory 2. Metals--Deformation 3. Sintering--Theory 
4. Mathematics~-Applications 
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"Hard compounds wade of high malting point metals" by G.V. Samsonova, 
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(Powder metallurgy) 
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On the problem of the theoretical calculation of surface tensdon and 
some other characteristics of solids and liquids 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 3, 1962, 7, abstract 3A43 
("Byul, In-t metallokeram, i spetssplavov AN UkrSSR", 1959, no. 4, 
5 - 37) 


TEXT: During the formation of a free surface the rupture of one bond for 
each bare atom takes place, Therefore the decrease in the bond energy is equal 
to surface energy. The scaling of energy Q to 1 g-atom makes it possible to find 
the surface energy of one gram-atom of the substance y: Q= Ky; Q is equal 

to the sublimation heat of the body into Single-atom gas; K is the coefficient, 
taking into account the fraction of broken bonds, and depends on the structure of 
the body, It is asserted that the amount of heat consumed for preheating the 
body, is compensated by an equal decrease of the total energy of bonds between 
the atoms, and that the total energy of bonds at O°K exceeds the energy at T°K 
by the increase of enthalpy during preheating. This makes it possible to scale 
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y from o°k to other temperatures, The rapid deformability at small loads where 
all atoms can simultaneously participate, is considered as the difference between 
the liquid and solid body. The transition of a solid into a liquid takes place 
wnen the heat consumed for preheating A Hp is sufficient for the rupture of one 
bond for each atom. Formulae are given to calculate the surface energy, The 
values calculated differ from experimental data by less than 7.43, The surface 
energy of one gram-atom of the substance does not depend on temperature, but, 
related to 1 em©, decreases due to increasing surface, Tne author assumes that 
the latent melting heat is consumed for the destruction of bonds and connects 
this with the boundary tension of the liquid and the crystal, Considering the 


concepts submitted, the author discusses problems of the deformation and strength 
of bodies, 


8. Popel! 


[Abstracter's note: Complete translation] 
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SAMSONOV, Grigoriy Valentinovich} PORTNOY, Kim Isayeyich; FRANTSEVICH, I.N., *e 
retsenzent; SKLYAROV, N.M., doktor tekhn, nat¥, prof., retsenzent; —— 
BAL'SHIN, MaYus, kand, tekhn, nauk, retsenzent; BOCHVAR, M.A., inzh., a 
red.; VINOGRADSKAYA, 8.1.) red. izd=vas ROZHIN, V.F., tekhn. red. z 


{Alloys made of high-melting compounds] Splavy na osnove tugoplav~ 
kdikh soedinenii. Moskw8, Gos. nauchno-tekhn. izd-vo Oborongis, 
1961. 303 p. (MIRA 14:9) 
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(Heat-resistant alloys) (Ceramic metals) 
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: kand. tekhn. nauk, retaenzent; _BOGHVAR, Modes inzlo» red. VINO~ 
GRADSKAYA, S.ley red, {sd-va3 ORESHKINA, Veley te’. hne rede 
teresistant material made of baked aluminum powder (SAP); a 
prochnyi materiel is spechennoi 
aliuminievoi pudry (SAP); sbornik atated. Pod red. I.N.Pridliandera 
4 B.I.Matveeva. Moskva, Gos snauchno-tekhne 4zd-vo Oborongiz,. 1961. : 
; (MIRA 1436) x 
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FEDORCHENKO, Ivan Mikhaylovichs ANDRIVEVSKIY, Rostislav Aleksandrovich; 
L' SHIN 


BAL' SHIN, M.lue, keand, tekhn nauk, retsenzent; BOROK, B.A., kande 
tekhn nauk, retsenzent; GEGUZIN, Ya.Ye., profe, doktor fiz.-mat.nauk, 
retsenzent; SAMSONOV, G.V., profe, doktor tekbn.nauk, retsenzent$ 
POKROVSKAYA, Z-S., rede; KADASHEVICH, 0.A., tekhn. rede 


(Principles of powder metallurgy) Osnovy poroshkovol metallurgii. 
Kiev, Izd-vo Akad nauk USSR, 1961. 420 p. (MIRA 14312) 
(Powder metallurgy) 
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AUTHORS : Bal'shin, M. Yu., Trofimova, AL A. 
oo 
TITLE: ° On the problem of sintering under pressure 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 38, abstract 16286 
("Poroshk, metallurgiya", 1961, no. 1, 82 - 91 [English summary }) 


TEXT: Te investigation of the laws of sintering of freely poured powders i 
with the application of external ‘pressure has some methodological advantages : 
over the usual methods of studying sintering. Experiments were carried out upon ‘ 
powders of Cu, Ni, Fe in graphite and alundum pressing molds (7 mm dia) at tem- ‘ 
peratures of 500 - 1, 000° at pressures up to 32 ke/em@. Just as for the usual 

sintering, the shrinkage rate is approximately inversely proportional to the 

sintering time. The kinetics of shrinkage cannot be expressed by a single uni- 

versal forma, but by a family of formulae, The contraction rate of coarse 

powders is reduced with the passage of time at.a considerably slower rate than “= 
that of fine powders, The contraction kinetics of powders with various disper~ 
sities are compared, The anomalous behaviour of eddy-current Fe-powder under 
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sintering in the ol and the x regions was observed; in the 4 region the fine 
powders were sintered more intensively, and in the yoregion - the coarse powders, X 


R,. Andriyevskiy 


[Abstracter's note: Complete translation] 
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AUTHORS 1: Bal'shin, M, Yu. and Tai Shou-huei (Moscow) a 
TITLE: Certain Problems of Thermal Cycling Stability 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.3, pp.73-76 


TEXT The aim of the work was to verify experimentally the 
mechanism of phenomena in solid bodies caused by cyclic heat 
treatment with fast temperature changes. In previous work of 
one of the authors (Ref.1! Izd-vo AN S5S85R, 1958, Vol. 3, p. 339) % 
the stresses arising during cyclic heat treatment were sub- an Sa 
divided into the following two groups! 1) internal compression 

and tensile forces caused by temperature gradients during heat 

treatment. The total effect of the stresses of this group is s 
a decrease in the contact surface between the structural elements 
of the solid body and an increase of the volume of the pores, i.e 
to a drop in density as a result of thermal cycling. 2) Stresses 
caused by the presence of fine vacancies (pores) in the solid 
body. If fing porosities are present, compression stresses up 

to 2-10 kg/cm* may arise, The total effect of stresses of this 
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group is an increase in the contact surface between the structural 
elements, an increase in density and a decrease in the porosity. 
The effects caused by the two mentioned stresses act opposite to 
each other. The stresses of the second group and their effect 
can be considerable only in metallic or non-metallic powdery 
materials with some degree of fine porosity. A change in the 
density of a body by 1% corresponds to a change in the contact 
surface between the individual structural elements by 3 to 15%} 
in some cases a considerable increase of the contact surface will 
occur without any appreciable increase in the density. Therefore, 
the effect of cyclic heat treatment should be investigated by 
methods associated with the change in the contact surface, The 
effect of cyclic heat treatment can be detected sufficiently 
accurately only if it is studied on a single specimen, i.e. 

the intermediate investigations should not result in destruction 
of the specimens. Therefore, measurement of the electric 
resistance during cyclic heat treatment is the most suitable 
method, in spite of the fact that it has some limitations, The 
investigations were carried out on graphite, since no solid 
oxides form on it. In the first series two grades of differing 
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electric conductivity (2 and 1.8 g/cm?) were studied; the graphite 

was sintered well above 1000°C and no self-healing of microdefects 

could be expected. To elucidate the influence of size and shape, 
specimens of the following three sizes were used in all the experi- 

ments! 9 mm dia., 30 mm long; 40 mm dia., 60 mm long; rectangular . 
9x 9 x 40 mm. Generally, the resistance increased with ; 
increasing numbers of thermal cycles, indicating a growing quantity 

of microdefects. This was found to depend on the original density 

and the shape and size of the specimens. High density graphite and 

small and cylindricai specimens showed a considerably smaller 

increase in resistance than low density graphite, large specimens 

and specimens with a rectangular cross-section; the effect of shape 

and size was more pronounced than that of density. In a second i 
series of experiments, bakelite impregnated graphite was used to 
promote self-healing of microdefects by eee Pe corey formed as 

a result of breakdown of bakelite at 1000°C; thisimprove consider- 
ably the resistance to thermal shocks. In a third series of 
experiments, bakelite impregnated graphite with bakelite impregnated X 
cotton fabric glued on to its surface and sintered at 1250°C to 
prevent any self-healing and to form a thin porous surface coating 
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was used, No drop in the electrical resistance was observed; the 
coating prevented rapid cooling, thus softening the thermal shock, 
Regardless of shape and size, the electrical resistance of all 
specimens remained constant for as long as 22 cycles, The 
experiments confirmed that the internal stresses caused by the 
temperature gradient during cyclic heat treatment lead to a decrease 
in the contact surface, i.e. to an increase in the electrical 
resistance. The compression stresses associated with presence of 
micro-voids in bodies containing disperse particles have the 
opposite effect, namely, they cause a drop in the electrical 
resistance and an increase in the contact surface (effect of 
sintering or self-healing). The resistance to thermal cycling is 
determined not only by the properties of the material but also by 
its size and shape. Surface coatings can improve the resistance to 
thermal cycling. There are 3 figures and 4 references: 3 Soviet- 
bloc and 1 non-Soviet-bloc. 


SUBMITTED: April 21, 1960. 
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\.\b0d $/180/61/000/006/004/020 
E021/E135 
AUTHORS 3 Baltshin, M.Yu., and Trofimova, A.A. { Moscow) 
TITLE: The influence of loading on the process of isothermal 


sintering of metallic powders 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniys tekhniches- 
kikh nauk. Metallurgiya i toplivo, no.6, 1961, 45-51 


TEXT: The sintering under pressure of copper, nickel and 

iron powders was studied using special dilatometric apparatus at 
pressures of 2 - 64 kg/cm? and at various temperatures. The rate 

ef heating was 12 °C/min and the pressure was applied when the 
required temperature was attained. The pressures were maintained 

for up to 256 min and changes in dimensions cf the samples after y 
1, 2, &, 8, 16, 32, 64, 128 and 256 min were measured. Sintering X 
and cocling was carried out in a hydrogen atmosphere, Fig.3 

shews the change of density of the powders with sintering time at 
different pressures. Graph a is for electrolytic copper at 700 °C 
with curves 1, 2, 3, 4 § and 6 corresponding to 2, 4, 8, 16, 32 

and 64 kg/cm? respectively. Graph 6 is for carbonyl nickel at 

950 SC with curves 1, 2, 3, 4% corresponding to k, 8, 16 and 
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1f.(00 D217/D303 

AUTHOR: Bal'shin, M. Yu. 

TITLE: A few points on the theory of sintering and creep 5 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova- 


niya po zharoprochnym splavan, v. 7, 1961, 129 — 141 


TEXT: The basic deformation mechanism of powder metallurgical bo- 
dies, being independent of temperature and of the origin of the for- 
ces causing the deformation (e.g. external pressure during compact- 
ing by hot pressing, sintering under pressure; capillary pressure 
due to surface tension), depends on the proportionality between the 


contact cross section and the nominal stress: 0/0, = Qe Ay / Ay» and 
de/oy, = da, where o is the stress per unit area of normal cross 


section of the powder metallurgical body; Oy is the stress per unit 


area of contact cross section of the powder metallurgical body; « 
is the relative contact cross section, i.e. the ratio between con- 
tact cross section surface Ay and the area of nominal cross ee 
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A, (A,/A,) Isothermal sintering under a constant external load P is 
a diametrically opposite case. If P>>P,, where P, is the total sum 


of foroes due to cCapillarity caused by surface tension forces, then 
the stress per unit nominal cross section o = P/A = const. and the 


ratio d/o, is determined only by the value of the denominator o 
The quasi-viscous flow is characteristic for most metals and for a 


number of compounds at sintering temperatures used in practice. As 

a increase, so the material becomes stronger and new contacts form. 
Therefore, rapid deformation occurs in the powder conglomerate not 
only at the first instant of sintering, but also for a long time 
thereafter. On sintering without application of external pressure, 
both the numerator and denominator of the expression 0/0, change si- 


multaneously under the natural Capillary pressure PL this also 
happens in cases of sintering under external pressure P, when PEP) s 


During sintering, the main factor causing an increase in capillary 
pressure is an increase contact cross-section. The main factor caus 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP8 


PANE ASNT PT MS NRA A 
: Bea Lee? 


6-00513R000103320014-7 


PE ee SEE CTE SPREE UTE TS WARS BSUS ARK AS TECH a DSR ETI 6 


RS Tes Eeip G22 B Ete PIT EEL Ba STOTT EN EC EX 


8/659/61/007/000/013/044 
A few points on the theory of ... D217/D303 


sing P,. and o to decrease with sintering time is the growth (reery- 


stallization) and zonal separation of the particles. The common as- 
sumption that the drastic fall in the rate of strengthening during 
sintering and as the result of preliminary annealing, is caused by 
a drastic fall in ‘activity' of the powder, is in the authors' opi- 
nion erroneous. The kinetics of normal sintering without applying 
external pressure cannot in principle be described by a single uni- 
versal formula. Some properties of compacted or sintered powder ma- 
terials (strength, hardness, modulus of elasticity, electrical con- 
ductivity) are approximately proportional to the contact cross sec- 
tion a.» The deformability of powder metallurgical bodies can remain 
constant, increase (particularly for spherical particles), or de- 
crease under the influence of purely geometrical factors. The chan- 
ge in deformability on pressing and sintering under the influence 
of structural and strength factors also varies for powders of diffe- 
rent metals and even for components of different sizes. In the usual 
isothermal sintering, the value of the ratio of/ 04, for a powder with 


identical characteristics, compacted to various initial strengths, 
Gand 3/7 on the initial degree of strengthening. Strengthening and KX 
ar 4 
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increase in contact surface proceeds to completion when d/o}, = 1. 


It is evident that in quasi-plastic flow, the process of isothermal 
sintering without applying external pressure cannot proceed to com- 
pletion, since when t >, o —>0, and 1, FO (critical creep 


limit), i.e. o/o,, —» 0. There are 6 figures, 3 tables and 16 refe- 


rences: 12 Soviet~bloc and 4 non-Soviet-bloc. The references to the 
English-language publications read as follows: G.(C. Kurzcynsky, Jd. 

of Metals, February 1949; W. Bockstiegel, J. of Metals, 1958; J.M. 
Fedorchenko, and R.A. Andriewsky, Powder Met-, 1959; G.B. Smith, 

Met. Indo, 72, 1948. _ 
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Some problems of the hydrostatic pressing of powders, Dokl. AN 
SSSR 136 no.23332~335 "61. (MIRA 14:1) 


1. Institut metallurgii imeni A.A. Baykova-Akedemii nauk SSSR, 
Predstavleno akademikom A, A, Bochvaron. 
(Powter metallurgy) 


RAKOVSKIY, V.S.; BAL'SHIN, M.Yu., kend. tekhn, nauk, retsenzent; 
MAKOVSKIY , G.M., inzh., réd.s; SYUBAYEVA, A.A., red,izd-va; 
NOVIK, A.Ya., tekhn. red. 


(Fundamentals of powder metallography] Osnovy poroshkovogo 

metallovedeniia, Moskva, Gos. nauchno-tekhn, izd-vo 

Oborongiz, 1962. 87 p. (MIRA 15:4) 
(ceramic netals—-Netallography) 
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15.2289 
AUTHORS : Baltshin, MeYUe, and Likhtman, V.I. 
ging ee 
TITLE: Some problems of the theory of heat resistance of 
metalloceramic materials ’ 
SOURCE: Akademiya nauk SSSR. Institut metallurgii, Issledovaniya 
v.8. 1962. 110-116 


po zharoprochnym splavame 


TEXT: Results from a study of the effect of structure and size of 
Tic-CrzCg-graphite and SiC-BgC-graphite products on their heat re- 
sistance are reported. Increasing the diameter of TAC-CraCo-C 

cylinders caused & considerable reduction in their heat resistance, 
cracking being observed after 17 heating (to 1200°C) - quenching 

(in water) cycles for cylinders 12 mm. in diameter, and after 10 

such cycles for cylirders 15 mm. in diameter; the decrease in heat 
resistance was accompanied by sn {ncreassé in.eloctrical resistivitye 
Granulation of the powders used in the preparation of these products 


(either. by cementing Ww 


4th an organic cement of by sinter 


card 1/2 


SAAR Be 7 


"APP 


uct 


ROVE 


3/6 9/82/008/000/016/o28 
1048/1248 


Some problems of the theory... ; 
& large increase in the strength of the products; this is attributed 
both to the lower porosity of the final product and to the incroased 
strength of tho intergramilar bonds, There is an optimum particle 
Size for the granulated powders, namely, 160 microns in the case of 
TiC-Cr3C2-C and 315-350 microns in that of SiC-B4C-C. The results 
obtained with granulated materials of uniform chemical composition 
tained with non-uniform materials, The 
the best results being ob- 
t is assumed that the 
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2 figures and 6 tables, 
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navk, prof., retsenzent; ORMONT, B.F., prof., doktor khim. : 
nauk, retsenzent; BAL!SHIN, M. Yu.,_kand, tekhn. nauk,  . 
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